Thyroid nodule represents diagnostic challenge. Conventional ultrasound provides information regarding the nodule`s shape but does not provide clue regarding its hardness. Strain Elastography is a promising technique that assess tissue elasticity. The objectives of this study is assessed the validity of conventional US features and elastographic parameters regarding characterization of solid thyroid nodules. The prospective study design of this study included 30 patients with thyroid nodule assessed initially by US then elastography to define elasto score and strain ratio. 23 nodules were benign 7 were malignant as confirmed at histopathology. The most sensitive US features to predict malignancy were nodule orientation and microcalcification, with overall US TIRADs sensitivity of 50% and specificity of 100%. On the other hand, comparable sensitivity of elasto score and strain ratio of 85.7% with higher specificity for the latter (93.2% vs.73.9%). Combination of conventional US and elastography features raised the sensitivity & specificity to 95% and 100 % respectively. A cutoff strain ratio of 2.88 was optimum to differentiate benign from malignant nodules. In conclusion; combination of US\USE improves differentiation benign from malignant nodules and recommended in daily practice to characterize thyroid nodules.
Introduction
Thyroid nodule is a commonly encountered issue , discovered by palpation in 4%-8% of adult population, 41% at sonographic examination, the greater part of these nodules are benign with < 5% of them are found to be malignant [1] . [21] in the form of elastoscore with its 4 patterns (qualitative assessment) and semiquantitative assessment (the strain ratio) [22] . We aimed at this study to assess the validity of conventional US features and elastographic parameters in the characterization of solid thyroid nodule. 
Patients and Methods

Echogeneity
The majority of the nodules (14 nodule)
were isoechoic of which only one nodule was malignant. Most malignant nodules were hypo echoic (6 out of 10)
Nodule orientation
Twenty-four nodules were wider than taller of which only two nodules were malignant, and 6 nodules were taller than wide of which only one nodule was benign. 
Calcification
Nodule Edge
Eight nodules show micro-lobulation, of which 6 were malignant and 22 had regular edge of which only one nodule was malignant.
Hypoechoic circumferential halo
Ten nodules were not surrounded by circumferential edge and all of them show TIRAD score of (4C). The diagnostic performance of conventional ultrasound feature
The criteria of the nodules according to elastography
Ultrasound elastography color score On ultrasound elastography color score:
• 4 nodules show elastoscore of 1, all were benign.
• 16 nodules show elastoscore of 2, 15 nodules of them were benign and only one nodule was malignant.
• 7 nodules show elastoscore of 3, 4 were benign and 3 were malignant.
• 3 nodules show elastoscore of 4 all of them were malignant.
The elastography color scores of benign and malignant nodules and of each specific pathology are shows in table 3 and table 4 respectively. Follicular carcinoma
Elastography strain ratio (SR) measurement
For benign lesions the mean strain ratio was found to be 1.33 ± 0.57 (range 0.43 -2.36)
while for malignant nodules the mean SR found to be 3.35 ± 2.36 (range 1.35 -4.1).
ROC curve was applied to assess the optimum cutoff value to differentiation between benign and malignant thyroid nodules which was found to be 2.88. Using this cutoff value, 22 out of 30 nodules showed an SR less than 2.88, 21 of these were diagnosed histopathologically as benign lesions (figure). SR showed comparable sensitivity than elastography however with higher overall diagnostic performance (table 5) . 
Table 6
Distribution of TIRAD score categories according to the strain ratio of the nodules. 
SR<2.88
The diagnostic performance of each modality alone and in combination is shown in (table 7) The only malignant nodule that showed a soft configuration at elastography was follicular carcinoma (ES = 2) however TIRAD category of 4b was given to the lesion.
One nodule was classified as TIRAD score of 4b which was diagnosed histopathologicaly as Hashimoto thyroiditis and its elastographic examination show elastoscore of 1 and SR of 0.57 as shown in (figure 5). [33] who found that all the malignant nodules in their study showed some intranodular vascularity. However, this finding is not specific for thyroid malignancy as Frates et al., study [34] showed that > 50% of vascular solid thyroid nodules turned out to be benign.
While 86%nodules of the nodules that had predominantly peripheral vascularity were benign indicating that the peripheral flow is rather more characteristic of benign thyroid lesions but not confined to them as 22% of the malignant nodules exhibited the same pattern [34] . Also, the three avascular nodules were benign, so complete completely avascular nodule is almost benign. And all the malignant nodule must have some intrinsic or peripheral blood flow [34] . The assumption of a totally non-vascular nodule being very unlikely to be malignant is challenged
by certain large studies done by Hoang et al., [35] and Papinin et al., [36] . , [38] .
The study showed that ultrasound elastography had Sensitivity of 94.1%
and specificity 81%. 
